Abstract: Improving the transparency of corporate information disclosure is a key principle of corporate governance in Taiwan. This study uses the information disclosure assessment system established by the information disclosure and transparency ranking system to explore whether information transparency can reduce the degree of mispricing. The study uses the data of 10,686 listed companies in Taiwan for the period from 2005 to 2014. We find that a higher information disclosure ranking (IDR) of rated companies corresponds to a more substantial reduction in the degree of mispricing. Moreover, we discover that product market competition affects mispricing in that smaller degrees of mispricing reflect greater exclusivity; this suggests that lower industry transaction and competition costs lead to less substantial mispricing. Finally, we observe that the effect of information disclosure score on the degree of mispricing is lower in more exclusive industries. Furthermore, a regression process using instrumental variables reveals that IDRs have the significant effect of reducing the degree of mispricing.
Introduction
Financial fraud, such as that committed by Tyco, Enron, and WorldCom, has become prevalent. Some internal managers or shareholders take advantage of their own business operations out of self-interest, leaving investors with insufficient information in a relatively weak position. Detecting fraud that causes loss to investors and corporate decline is difficult [1] [2] [3] .
Therefore, in addition to a greater amount of attention paid by scholars and people practicing business to the matter of information disclosure, financial supervision agencies in various countries have developed guidelines for measuring transparency when encouraging enterprises to improve information disclosure. In 2003, the Taiwan Stock Exchange Corporation (TSEC) entrusted the Securities and Futures Institute (SFI) with the task of improving the information disclosure system to ensure a reduction in information asymmetry between insiders and outsiders on all companies listed in the TSEC. The purpose of this information disclosure system is to plan and design evaluation with regulations improves company information environments, reduces mispricing, and increases stock market efficiency. Furthermore, policymakers should consider the quality of information provided when attempting to increase capital market efficiency by forcing more disclosures.
Emerging markets possess the characteristics of rapid economic development and remarkable market potential. However, their market economic system remains in a stage of gradual improvement, their external supervision mechanism is not perfect, their information disclosure mechanism is incomplete, and their internal control system of listed companies is inadequate. Investors are more likely to be in an unfavorable position when investing with limited information acquisition and professional knowledge. Therefore, improving the level of investor protection and exploring the relationship between information disclosure and degree of corporate value is necessary to enable investors to more accurately judge investment value. Some scholars have turned their attention away from mature markets to investigate whether emerging markets are subject to the same phenomenon [29] .
Investor relations indicators provided by the Association for Investment Management and Research (AIMR) and the Center for International Financial Analysis and Research (CIFAR) can be used as a measure of information disclosure, in addition to other variables used as information disclosure agents [30, 31] . However, the AIMR score is not available after 1996, and the CIFAR indicator system does not include Taiwan. We use the SFI information disclosure ranking (IDR) as a measure of information disclosure quality and expand the scope of application of SFI IDRs. By contrast, SFI forms a research team composed of experts from independent parties-consisting of the accounting and finance profession, academic researchers, in-house research staff, and IT personnel-using 114 measures to evaluate the information quality of all listed firms, except for some firms with inadequate data or under regulatory investigation. Therefore, the disclosure scores are based on the same set of information criteria and are not skewed to large firms and variation in accounting standards. The research results are highly relevant to Taiwan's actual situation and possess certain theoretical value.
We show our main results and contributions. First, using a relatively large sample, this study provides further support for the effectiveness of the information disclosure ranking in reducing information asymmetry between enterprises and investors and reflects the degree of mispricing in emerging markets. Our results show that information disclosure ranking, industry production market competition and their interaction did influence the mispricing of Taiwanese firms between 2005 and 2014. Second, we find unique data that shows the SFI's measurements for information disclosure ranking are negatively associated with mispricing. It suggests that higher levels of information disclosure rankings (transparency) reduce agency problems, thus leading to lower mispricing. Third, we find that the benefits of increased information disclosure rankings levels are significant only for firms that face strong competition in the product market, compared to other firms in less competitive industries. Finally, we solve the endogeneity problem to improve the degree of mispricing, information disclosure may improve the information disclosure score as a result of decreased mispricing. In summary, the primary purpose of the evaluation system is to provide investors with a convenient pipeline for knowing the level of information disclosure of a company, thereby helping investors to make more informed investment decisions. However, the implementation of the system also indirectly forces enterprises to improve the quality of their information disclosure. The information disclosure evaluation system reduces information asymmetry between enterprises and investors and reflects the degree of mispricing. We argue that information disclosure rankings could facilitate managers' forward thinking, and firms with better information disclosure rankings or corporate social responsibility not only aim to reduce short-term mispricing but also focus on long-term sustainable development [32] [33] [34] [35] [36] [37] [38] [39] . Moreover, information disclosure rankings firms are found to be more ethical [23, 40] , and managers are encouraged to undertake actions that boost long-term firm value, thus resulting in less mispricing. This paper is structured as follows: the first section introduces the research background and literature review, the second section presents the hypothesis development, and the third section explains the sample and the definition of variables required in this study. The fourth section provides an analysis of the empirical results, and the final section presents conclusions drawn on the basis of the empirical findings of this study.
Hypothesis Development

Information Disclosure and Mispricing
Information disclosure is inextricably linked to mispricing. According to Hail [41] , the effect of information pre-disclosure is favorable in developing markets because of relatively relaxed regulations and the lack of mandatory public rankings. Conversely, the trading market has higher levels of disclosure and a smaller discrepancy between real values and market expectations. Drake et al. [42] argued that because the quality of disclosed information improves the ability of investors to more accurately assess the sustainability of accruals and cash flow and their effect on future stocks, companies with higher-quality information disclosure experience less mispricing. Jiao [43] suggested that the amount of information disclosure is positively related to return on stocks, which may be because increased information transparency can correct mispricing. Kobayashi et al. [44] indicated that disclosure of patent information can significantly reduce risk and produce a relatively low standard deviation of 9.25%; in other words, disclosure of patent information helps to reduce mispricing. However, some scholars who have conducted research using news reports have reported contradictory results [40, 45, 46] . It demonstrate that inaccurate news reports make investors more critical and less likely to invest, resulting in mispricing and deviations in company value.
Through the implementation of the information disclosure evaluation system, we explore whether the increase in quality of information disclosure can effectively reduce information asymmetry between enterprises and investors and thus reduce mispricing. We present the following hypothesis: Hypothesis 1 (H1). Information disclosure rankings reduce mispricing.
Effect of IDR on Mispricing under Different Levels of Industry Product Market Competition
Regarding supplementation and substitution of information disclosure, Bens [47] measured the amount of information that US companies voluntarily disclosed during 1990-1993 and discovered that significantly more information was disclosed when the SEC increased its supervision of restructuring companies at the end of 1993. He found that the positive relationship between amount of information disclosure and shareholder supervision indicates that supervision supplements disclosure.
Another study discerned a different relationship between information disclosure and product market competition. Healy and Palepu [48] suggested that voluntary company disclosure of information such as long-term strategic and nonfinancial indicators may increase the credibility of the financial reports of managers for competitive products. Increasing market disclosure may negatively affect the competitive position of companies. Similarly, Elliott and Jacobson [24] demonstrated that information disclosure can benefit public relations, such as by gaining the trust of investors and creditors. However, because potential competitors can acquire knowledge concerning marketing strategies, segment sales, production cost figures, technology, and management innovations from proprietary information, disclosure can increase competition and undermine the ability of a company to generate future cash flows. Giroud et al. [49] discovered that corporate merger laws weaken corporate governance by reducing the threat of hostile takeovers and prompting insufficient management. Giroud and Mueller [50] reported that in a noncompetitive industry, companies with weak governance are more likely to be investment targets for radical hedge funds, suggesting that investors actively mitigate inefficiencies. Ho et al. [23] investigated whether information disclosure is related to company value in markets with different levels of competition, revealing that information disclosure and product market competition levels affect company value. Consistent with the concept of competition to reduce management slack, companies in noncompetitive industries experienced a significant decline in business performance after the law was enacted, whereas companies in competitive industries were not significantly affected. We present the following hypothesis:
Hypothesis 2 (H2).
The negative relationship between information disclosure and mispricing is stronger for firms in competitive industries.
Research Design
Sample Selection
Since 2005, the SFI has implemented a public IDTRS for listed companies, thereby determining the information transparency level of companies in the Taiwan stock market. This is based on the discussion of whether the publication of information transparency level forces enterprises to commit to the improvement of information disclosure. After the implementation of the evaluation system, we select the annual data of 10,686 SFI companies for the period from 2005 to 2014 as the research object. The final sample is selected on the basis of the following conditions, as determined by evidence: (1) To ensure data consistency, we omit annual data of enterprises that had not used the calendar system. (2) Furthermore, to estimate the degree of mispricing, we exclude industries with fewer than five sample counts for any year during the sample period. The sample variables used in this study are obtained from the CSMAR and Taiwan Economic Journal.
Variable Description
IDR Variable
IDRs and information transparency are major concerns in corporate governance. Foreign information disclosure level is assessed using the indices of Standard & Poor and Credit Lyonnais Securities regarding content concerning ownership, inverter, financial transparency, information disclosure, and board of director structure. The corporate governance ranking system has seven principles: management discipline, transparency, independence, accountability, responsibility, fairness, and social responsibility. Until 2014, the evaluation system for the ninth IDRs comprised scores from A++ to C− with seven ranking indices. To assess the level of corporate transparency, information ratings identified 114 indicators as evaluation criteria, which can be further grouped into five sub-categories: (1) compliance with the mandatory information disclosures; (2) timeliness of information reporting; (3) disclosure of financial forecast; (4) disclosure of annual report; and (5) disclosure of corporate website. Each disclosure indicator represents a "yes" or "no" question. One point is given to the question with a "yes" answer and zero otherwise. This study discusses information transparency by categorizing A++ to C− scores from 7 to 1. The 114 questions used to compile the IDR scores for each sample firm are presented in Pan et al. [46] .
Industry Product Market Competition
The primary measure of product market competition used in this study is the HerfindahlHirschman Index (HHI). The HHI is computed as the sum of squared market shares [50] [51] [52] :
where S 2 ijt is the market share of firm i in industry j in year t. A higher HHI indicates higher industry exclusivity, and a lower HHI reflects a greater likelihood of the industry being a competitive industry.
Mispricing
First, we use Equation (2) provided by Rhodes-Kropf et al. [53] and Chu et al. [40] to predict mispricing:
where ln(MV) is the natural logarithm of market capitalization, ln(BE) is the natural logarithm of book value of equity, and NI is the absolute value of net income. I <0 is a dummy variable that has a value of 1 when the net income is negative and 0 otherwise. LEV is the leverage ratio, calculated as the debt of firm i divided by total assets. Next, we use Equation (3) to compare corporate predicted and real value and estimate mispricing:
where real value is the market value of equity plus book value of debt and predicted value is the estimated market capitalization of predicted value obtained from Equation (2) . With reference to Berger and Ofek [54] and Chu et al. [40] , we predict value by multiplying sales revenue by the median market value for a company in the industry during the sample year and dividing this product by the median sales revenue for the industry. We define mispricing as the value of the sample real market value divided by the predicted market value. A higher difference in value indicates greater mispricing.
Control Variables
We follow Pan et al. [46] to consider firm characteristics and agency-based proxies [40] , including the natural logarithm of market capitalization (SIZE), ratio of debt to book value of assets (LEV), total number of annual trading days (Trading), institutional ownership (Inshd), number of analysts providing earnings forecasts (Analyst), illiquidity ratio (Liquidity), shareholding of directors and supervisors (SDS), shareholding of the largest shareholder (SLS), voting rights (TFV), and listed company (TSE). All variables are defined in Table 1 .
Methodology
To assess the influence of IDR on mispricing, we use Equation (4) as follows:
where Mispricing is derived using the two estimation methods proposed by Berger and Ofek [54] and Rhodes-Kropf et al. [53] discussed in Section 3.2.3. Time FE is year fixed effects, and industry FE is industry fixed effects. These variables are defined in Table 1 .
To provide further evidence, this study examines the effect of IDR on mispricing in industries with different levels of product market competition. According to the procedure developed by Giroud and Mueller [50] , we use Equation (5) to perform estimates in this study:
where HHI is a (3 × 1) vector of HHI dummies for high, medium, and low levels of industry product market competition. X denotes the control variables, which are HHI dummies for medium and low levels of industry product market competition. 
Mispricing1
We use Rhodes-Kropf et al. [53] and Chu et al. [40] method to predict mispricing.
Mispricing2
Market value of equity plus book value of debt to imputed value of total capital to sales for the median single-segment firm in industry and year [40, 54] . 
Endogeneity Problem
This section details the endogenous relationship discovered between company information disclosure rankings and mispricing. In addition to improving the degree of mispricing, information disclosure may improve the information disclosure score as a result of decreased mispricing. However, although this study considers factors that may be related to the degree of deviation of information disclosure from corporate value and controls them to mitigate the problem of endogeneity [46, 55, 56] , other endogenous links may exist. Therefore, this study uses a two-stage least squares method with instrumental variables (IVs) to address the endogeneity between information disclosure and mispricing [57] [58] [59] .
In the selection of IVs, we adopt the method used by Cui et al. [60] and Gong and Ho [52, 61] to consider changes in the first two periods of information disclosure (IDR t−1 and IDR t−2 ) and the median information disclosure in each industry (IDR Industry ) and control other possible corporate governance IVs. We also apply the method presented by Chung et al. [14] and use the following criteria: proportion of shares owned by domestic trst funds (%DTF), family institutional investors (%FI), family-controlled foundations (%FF), and listed companies controlled by family directors (%FL); board independence (ID_Rate); listed companies (TSE); and changes in chairman of the board (Chairman_C), CEO (CEO_C), CFO (CFO_C), spokesman (Spokesman_C), and audit (Audit_C). The first stage of the least squares method entails using the method proposed by Larcker and Rusticus [62] to regress all selected exogenous IVs. The second stage entails the execution of least squares regression using the information disclosure ranking (IDR) valuation (IDR 2SLS ) estimated in the first stage to identify any influence that helps to reduce the degree of mispricing. Equation (6) represents the first stage of the least squares method: 
Summary Statistics
As presented in panel A of Table 2 , the IDRs of the sample firms are arranged from the lowest score 1 (C−) to the highest score 7 (A++). The average value of IDR is 3.59 and the median is 3. This indicates that the sample firms have lower than average IDRs. The mean and median of HHI are 0.16 and 0.11, respectively, suggesting that industry product market competition is generally high in all sample firms. Panel B of Table 2 presents the distribution of sample corporations according to industry product market competition. Among the 30 industries, we discover that the electronics industry constitutes two-thirds of the sample because this is a major industry in Taiwan. However, some corporations are in oligopoly industries and are involved in the production of cement, food, electric cables, glass ceramics, paper, auto parts, other electronics, oil, gas, or electricity. To identify potential multicollinearity among the explanatory variables, we examine the correlations and variance inflation factor among all independent variables. Table 3 indicates that there are no multicollinearity problems. 
Empirical Results
Effect of IDR on Mispricing
In this study, we refer to the methods presented by Berger and Ofek [54] , Rhodes-Kropf et al. [53] , and Chu et al. [40] to estimate the degree of mispricing of the sample companies. In Table 4 , empirical results reveal the effect of IDR on the degree of mispricing; the coefficient is −0.008 (t-statistic = −2.64) in the Mispricing1 regression and −0.032 (t-statistic = −5.04) in the Mispricing 2 regression. The IDR score is significantly representative because the different methods for estimating the degree of mispricing all maintain a significance level of less than 1%, even after we control for both the year and industry fixed effects. Therefore, we standardize annual IDRs by using the following formula: (original IDR-average annual information disclosure)/standard deviation of IDRs. The standard deviation of IDRs is calculated from the standardized information disclosure score. This result is consistent with those of previous analyses [46] . The regression analysis results verify that IDRs effectively reduce the degree of mispricing, which supports the findings of Lee and Lee [45] and Chu et al. [40] . The higher quality is the disclosed information, the better investors can evaluate firms, and hence the stock price is closer to the firm's true fundamentals. On the other hand, if the information disclosed to investors is inaccurate, incomplete, late or even fraudulent, the market valuation will hardly be accurate hence the stock price is likely to deviate much form the firm's true fundamental. Note: This table reports the impact of IDR on mispricing. All models are based on Equation (4). The definitions of the variables are shown in detail in Table 1 . The t-statistics are based on standard errors clustered by industry and year and reported in the parenthesis. *, **, *** denote statistical significance at 10%, 5%, and 1%, respectively. Table 5 presents the results of investigating the effect of IDR on the degree of mispricing in industries with different levels of market competition (HHI). We conduct a test using the method presented by Giroud and Mueller [50] . The empirical results indicate a (3 × 1) vector interaction between IDR and HHI, and the HHI can be divided into three distinct groups: high HHI (33%), median HHI (34%), and low HHI (33%). In Mispricing1, the coefficient for the interaction between IDR and HHI (high) is −0.006 (t-statistic = −0.83), that for the interaction between IDR and HHI (median) is 0.006 (t-statistic = 1.38), and that for the interaction between IDR and HHI (low) is −0.019 (t-statistic = −4.69). The Mispricing2 regression indicates that the (3 × 1) vector coefficient for the interaction between IDR and HHI (high) is −0.025 (t-statistic = −1.59), that for the interaction between IDR and HHI (median) is −0.010 (t-statistic = −1.04), and that for the interaction between IDR and HHI (low) is −0.049 (t-statistic = −5.75). All interactions between IDR and HHI (high or median) are nonsignificant, and the interaction between IDR and HHI (low) is significantly negative. IDRs do not exhibit an influence on mispricing in oligopoly industries. However, regarding the interaction between IDR and the lowest HHI (competitive industries), financial risk and default probability are higher for these industries compared with others; therefore, investors should consider information transparency prior to investing. If a firm has higher information disclosure quality, then investors will have more confidence when investing in the firm, which reduces mispricing. Note: This table reports the impact of information disclosure ranking on mispricing under different industry product market competition levels. All models are based on Equation (5) . The definitions of the variables are shown in detail in Table 1 . The t-statistics are based on standard errors clustered by industry and year and reported in the parenthesis. *, **, *** denote statistical significance at 10%, 5%, and 1%, respectively. Table 6 presents the results obtained from the use of the two-stage least square method to solve the problem of endogeneity. We use the method proposed by Larcker and Rusticus [62] to regress all selected exogenous IVs in the first stage of the least squares regression to estimate IDRs. The IDRs estimated in first stage of the least squares regressions are then used to evaluate the effect of IDR on mispricing. Using the methods presented by Chung et al. [14] and Cui et al. [60] , we regress IVs on IDRs in the first stage of the least squares regression. We discover that the coefficient of the estimated IDRs in the second-stage regression on Mispricing1 is −0.008 (t-statistic = −1.76). In the Mispricing2 regression, the coefficient of the estimated IDRs is −0.048 (t-statistic = −5.16). The empirical results indicate that the IDRs estimated using IVs significantly reduce mispricing. Moreover, we use this method to solve the problem of endogeneity. Another analysis confirms the robustness of this result. According to the method presented by Gong and Ho [61] , we use the Generalized Method of Moments (GMM) approach to solve the problem of endogeneity, and the consistent results support our findings. Note: The table reports the two-stage least squares (2SLS) regression analysis results for examining whether information ranking explains mispricing. All models are based on Equation (6) . The definitions of the variables are shown in detail in Table 1 and Section 3. The t-statistics are based on standard errors clustered by industry and year and reported in the parenthesis. *, **, *** denote statistical significance at 10%, 5%, and 1%, respectively.
Effect of IDR on Mispricing in Industries with Different Levels of Product Market Competition
Tests of the Endogeneity Effect
Conclusions
After Enron acquired a substantial debt risk, WorldCom, Tyco, and Merck were also involved in accounting scandals that not only caused an increase in the stock market margin but also reduced investor confidence. This study uses the IDR indicators established by the SFI to divide the IDR score into seven points. During the sample period of 2005 to 2014, we obtain the data of 10,686 listed companies. This study reveals that the information disclosure work evaluation system promoted by the SFI and IDR significantly affects the quality and amount of information disclosed by the evaluated enterprises. Moreover, the empirical results of this study reveal that the transparency indicator of information disclosure helps to reduce the degree of mispricing. Considering the disadvantages of low liquidity and high capital costs that may accompany low information transparency, companies focusing on information disclosure will eventually reduce their degree of mispricing.
From the perspective of the external environment, the size and transparency of the monopolistic industry will help reduce the mispricing of enterprise value. Additionally, this study provides further evidence that industry product market competition is separated into three groups. Negative relationships between IDR and mispricing are only observed in competitive industries because of their relatively high financial risk and default probability, which prompts investors to consider information transparency. If a firm increases their information transparency, investors will have more interest and confidence in investing in the firm, leading to reduced mispricing. This evidence supports the notion that IDRs effectively reduce mispricing in competitive industries. Policies related to the promotion of information disclosure outside of the SFI can also be affirmed using our results. Moreover, information disclosure ranking firms are found to be more ethical, trustworthy, and honest, and managers are encouraged to undertake actions that boost long-term sustainable development, thus resulting in less mispricing. 
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